PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 07-23081 7 

(43)Date of publication of application : 29.08.1995 



(51)Int.CI. 




H01M 8/04 








H01M 8/10 




(21)Application number : 


06-040640 


(71)Applicant 


ISHIKAWAJIMA HARIMA HEAVY IND CO LTD 


(22)Date of filing : 

i — 


16.02.1994 


(72)Inventor : 


KOMAKI HIDEAKI 



(54) SOLID HIGH POLYMER ELECTROLYTE FUEL CELL 

(57)Abstract: 

PURPOSE: To eliminate voltage-decreasing cells by discharging 
generated water in the cells effectively even when the stage number of 



the cells is increased for providing a large output, and provide the 
optimum control even in the case where the conditions of oscillation, 
acceleration, vibration, etc., are strict. 

CONSTITUTION: Cells C comprising an electrolyte film 1 held by an 
oxygen electrode 2 and a fuel electrode 3 are parted by oxygen 
electrode side separators 4a and fuel electrode side separators 4b to be 
layered in multiple stages. Gas passages 5a, 5b are formed in the oxygen 
electrodes 2 and the fuel electrodes 3, so oxidizer gas is 
supplied/discharged through the gas passages 5a, while fuel gas is 
supplied/discharged through the gas passages 5b. The separators 4a, 4b 
are provided with external oxidizer gas/fuel gas supply/discharge 
passage holes 21, 22 and 23, 24, thereby generated water can be 
discharged from the oxidizer ga6 discharge passage holes by action of an 
ejector 35. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The polyelectrolyte film which made the front face support a platinum-electrode catalyst is inserted 
with the ring main diffusion electrode of an oxygen pole and a fuel electrode. While carrying out the laminating of 
the eel which turns oxidizer gas on an oxygen pole side, and has been made to carry out the feeding and 
discarding of the fuel gas to a fuel electrode side again, respectively to a multilayer through a separator In the 
solid-state polyelectrolyte mold fuel cell which is equipped with the cooling section for every number eel, and 
has been made into the stack The feed hopper and exhaust port for carrying out the feeding and discarding of 
oxidizer gas and the fuel gas to the separator by the side of the oxygen pole of the above-mentioned eel and the 
separator by the side of a fuel electrode from the exterior are prepared, respectively. The solid-state 
polyelectrolyte mold fuel cell characterized by having the configuration which prepared the feed hopper and 
exhaust port for making it open for free passage with the gas passageway of the polar zone, and carrying out the 
feeding and discarding of the cooling water for eel cooling to the separator by the side of an oxygen pole. 
[Claim 2] The solid-state polyelectrolyte mold fuel cell according to claim 1 it was made to make the generation 
water in a eel discharge by connecting Rhine with a flow control valve to the exhaust port of the oxidizing agent 
gas formed in the oxygen pole side separator of each eel, attaching an ejector in this Rhine, and at least the 
water of the detection value of a eel electrical potential difference or the generation water in a eel adjusting the 
above-mentioned flow control valve with a controller based on a detection value, and letting a compressed air 
pass to an ejector. 

[Claim 3] The solid-state polyelectrolyte mold fuel cell according to claim 1 which enabled it to supply a fuel as 
connected a hydrogen bomb or a reforming machine to Rhine linked to the feed hopper of the fuel gas formed in 
the fuel electrode side separator of each eel and adjusted with a controller the flow control valve prepared in 
above-mentioned Rhine based on the detection value of a eel electrical potential difference. 

[Claim 4] Agitation, acceleration, an inclination, vibration, the solid-state polyelectrolyte mold fuel cell according 
to claim 3 that is made to perform optimum control of all the eels that are made to adjust a flow control valve 
with the controller using the electrical potential difference for every eel as a control signal, and constitute a 
stack. 

[Claim 5] The solid-state polyelectrolyte mold fuel cell according to claim 1, 2, 3, or 4 which comes to form an 
electrode a direct gas passageway as metal. 

[Claim 6] The solid-state polyelectrolyte mold fuel cell according to claim 1, 2, 3, or 4 which makes it come as a 
plank of a carbon plate to form an electrode a gas passageway in a separator. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a solid-state polyelectrolyte mold fuel cell among the fuel cells 
which use the chemical energy which a fuel has in the energy section changed into direct electrical energy. 
[0002] 

[Description of the Prior Art] the generation-of-electrical-energy system using a solid-state polyelectrolyte 
mold fuel cell — an automobile, an electric car, a vessel, a spacecraft, and deep sea — development is advanced 
to the generation-of-electrical-energy facility, the ground generation-of-electrical-energy facility, etc. as an 
available thing. 

[0003] The solid-state polyelectrolyte mold fuel cell proposed until now As an example is shown in drawin g 7 
thru/or drawin g 9 , the laminating of the eel C which it comes to pile up across both sides of the electrolyte 
membrane 1 which made the front face support a platinum-electrode catalyst is carried out through a separator 
4 with the ring main diffusion electrode of the oxygen pole 2 and a fuel electrode 3, and it is made to consider as 
a stack. A gas passageway 5 is formed in front flesh-side both sides at each separator 4, and it is oxidizer gas 
02 in the oxygen pole 2 side. Feeding and discarding are carried out and it is fuel gas H2 in a fuel electrode 3 
side. So that feeding and discarding may be carried out Each passage holes 6 and 7 of the for the object for 
supply of oxidizer gas, and for discharge to the periphery except the electrode reaction section of a center 
section, The object for supply of fuel gas and each passage holes 8 and 9 for discharge are formed, and oxidizer 
gas and fuel gas have been made to **** each gas passageway 5 on both sides of a separator 4. As shown in 
drawing 7 , a stack is pinched with end plates 10 and 1 1, and predetermined clamping force is given to the hole 
13 prepared in the four-corners section through the ** bolt 12 with a bundle. 

[0004] In the conventional solid-state polyelectrolyte mold fuel cell, after the gas supplied from the outside is 
humidified, it may be supplied, but since the reaction of a fuel cell is exothermic reaction, as the humidification 
section 14 is formed like drawin g 7 , and there are some which were humidified before leading to the laminating 
section of the eel C which generates electricity, and it is shown in drawin g 7 , the cooling section 15 is formed in 
every one number cel. 

[0005] The flow of the cooling water supplied to the gas and the cooling section 15 which are supplied to the fuel 
electrode [ of each above-mentioned eel C ] 3, and oxygen pole 2 side (**) of drawin g 9 , after fuel gas and 
oxidizer gas is also supplied from the separate inlet port of an end plate 10 and is humidified in the humidification 
section 14, as an example is shown in (**) (Ha) After the humidified gas flows the generation-of-electrical- 
energy eel section 16, it is made to be discharged from the outlet of an end plate 10 to the exterior. Cooling 
water After being supplied from the inlet port of an end plate 10 and cooling the generation-of-electrical-energy 
eel section 16, it is made to be discharged from the outlet of an end plate 10 to the exterior through the 
humidification section 14. 

[0006] 1 7 are a fiber support to which SENTABUSU (+ pole) and 18 have rubber slab, and 19 has porosity among 

drawing. 

[0007] 

[Problem(s) to be Solved by the Invention] However, although it has possibility that-izing can be carried out 
[ small lightweight ] since current density can take the above-mentioned, conventional, very large solid-state 
polyelectrolyte mold fuel cell, it needs to make an electrical potential difference high for high-power-izing. for 
this reason — being alike — although the number of stages of a eel must be increased, since the electrical 
potential differences per one step of eel are 0.7-0.8V — drawing 9 R>9 (**) — there is an inclination for the die 
length of the generation-of-electrical-energy eel section 16 shown in (**) (Ha) to become long. When the die 
length of the generation-of-electrical-energy eel section 16 becomes long, like drawin g 8 (b) (b) the feeding and 
discarding of gas On the configuration only by the passage holes 6 and 7 for the feeding and discarding of 
oxidizer gas, and the passage holes 8 and 9 for the feeding and discarding of fuel gas, Supply of the gas to each 
eel and discharge of the remaining gas, and discharge of the water generated by the oxygen pole 2 side become 
is hard to be performed appropriately, cooling becomes while there is a possibility of getting worse the property 



of a eel, is hard to be carried out to homogeneity, and there is a possibility that a eel property may get worse 
with the ununiformity of temperature distribution. If the above-mentioned generation water is not discharged 
especially efficiently, blocking [ supply and removal of concentration overvoltage, i.e., the reacting matter in an 
electrode, and a resultant stop going smoothly, and / the reaction of an electrode ] ** will become large, and a 
eel electrical potential difference will fall. Moreover, when agitation, such as an automobile and a vessel, 
acceleration, an inclination, etc. apply to a severe thing, it is also considered that distribution of generation water 
differs for every eel, and generation water may pile up in some eels. In such a case, the electrical potential 
difference of the eel in which generation water piled up falls, and since the flow of gas is checked with the 
generation water which piled up, there is a possibility that the output distribution in a stack may also become an 
ununiformity. 

[0008] Then, also when the conditions of agitation, acceleration, an inclination, etc. are severe, while the time of 
increasing and high-power-izing a eel number of stages, an automobile, a vessel, etc. enable it to perform 
appropriately supply of gas or hygroscopic moisture, and discharge of gas and generation water, this invention 
makes it easy to keep the temperature of the whole eel uniform, and it is going to make it aim at improvement in 
a property of a cel. 
[0009] 

[Means for Solving the Problem] In order that this invention may solve the above-mentioned technical problem, 
the polyelectrolyte film which made the front face support a platinum-electrode catalyst is inserted with the ring 
main diffusion electrode of an oxygen pole and a fuel electrode. While carrying out the laminating of the eel which 
turns oxidizer gas on an oxygen pole side, and has been made to carry out the feeding and discarding of the fuel 
gas to a fuel electrode side again, respectively to a multilayer through a separator In the solid-state 
polyelectrolyte mold fuel cell which is equipped with the cooling section for every number eel, and has been 
made into the stack The feed hopper and exhaust port for carrying out the feeding and discarding of oxidizer gas 
and the fuel gas to the separator by the side of the oxygen pole of the above-mentioned eel and the separator 
by the side of a fuel electrode from the exterior are prepared, respectively. It considers as the configuration 
which prepared the feed hopper and exhaust port for making it open for free passage with the gas passageway of 
the polar zone, and carrying out the feeding and discarding of the cooling water for eel cooling to the separator 
by the side of an oxygen pole. 

[0010] Moreover, Rhine with a flow control valve is connected to the exhaust port of the oxidizer gas formed in 
the oxygen pole side separator of each cel. Attach an ejector in this Rhine and at least the water of the 
detection value of a eel electrical potential difference or the generation water in a eel adjusts the above- 
mentioned flow control valve with a controller based on a detection value. Make it make the generation water in 
a eel discharge by letting a compressed air pass to an ejector, or It can enable it to supply a fuel, as a hydrogen 
bomb or a reforming machine is connected to Rhine linked to the feed hopper of the fuel gas formed in the fuel 
electrode side separator of each eel and the flow control valve prepared in above-mentioned Rhine is adjusted 
with a controller based on the detection value of a eel electrical potential difference. 

[001 1] Furthermore, it may be made to be made to perform optimum control of all the eels that are made to 
adjust a flow control valve with agitation, acceleration, an inclination, vibration, and the controller using the 
electrical potential difference for every eel as a control signal, and constitute a stack. 
[0012] 

[Function] If generation water collects and the flow of gas is checked, since the electrical potential difference of 
the eel will fall, if it detects the electrical potential difference of a eel, or detects the water level of the 
generation water in a eel and is made to make generation water discharge positively, generation water can be 
discharged efficiently and sag and the ununiformity of output distribution can be prevented. Moreover, if inert gas 
is supplied to the passage of this cooling water with high pressure while the cooling water supplied from the 
outside of a eel can perform temperature control of a eel, it will become possible to prevent the leakage from the 
eel of oxidizer gas and fuel gas. 

[0013] If fuel gas with high concentration is supplied to the fuel electrode side of the eel to which the electrical 
potential difference fell from the exterior The amount of the fuel gas of a eel with which concentration fell can 
be adjusted. Moreover, agitation, Based on acceleration, an inclination, vibration, the electrical potential 
difference for every eel, etc., all the eels of a stack are controllable by the command from a controller so that 
the property of the engine performance of a eel and the whole stack becomes best by adjusting the gas of an 
outlet side, and the amount of cooling water for every eel and every eel group. 
[0014] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 
[0015] Each of drawing 1 thru/or drawing 5 has the generation-of-electrical-energy eel section 16, the 
humidification section 14, and the cooling section 15 like the conventional method shown in drawin g 7 as one 
example of this invention, and they have turned the laminating sideways. In the configuration by which the 
generation-of-electrical-energy eel section 1 6 **♦*, and it is made to be discharged in it since gas should pass 
the humidification section 14 What made the electrolyte membrane 1 the same magnitude as the oxygen pole 2 



as a gas diffusion electrode and a fuel electrode 3, and prepared direct irregularity for these electrodes in this as 
metal, and formed the gas passageway is shown. 

[0016] The solid-state polyelectrolyte film 1 which makes the front face have supported the platinum-electrode 
catalyst is inserted with the oxygen pole 2 and fuel electrode 3 of the same magnitude. Namely, to the tooth- 
back side of the oxygen pole 2 While forming irregularity in an a large number train and being referred to as gas- 
passageway 5a, to the tooth-back side of a fuel electrode 3 The irregularity of the a large number train 
prolonged in the direction which intersects perpendicularly with the above-mentioned gas-passageway 5a is 
formed. As gas-passageway 5b It is oxidizer gas 02 to the oxygen pole 2 side. It is fuel gas H2 to a fuel 
electrode 3 side again. One eel C which was made to carry out feeding and discarding, respectively It inserts by 
oxygen pole side separator 4a in which the crevice was formed in the center section of one side, and fuel 
electrode side separator 4b. An insulating material-cum-a sealant is made to intervene and it is made to carry 
out the seal of the peripheries of Separators 4a and 4b. To both the above-mentioned separators 4a and 4b 
Headers 20a and 20b and 20c and 20d are formed in the location of the both ends of each gas passagewaies 5a 
and 5b formed in electrodes 2 and 3, respectively. To oxygen pole side separator 4a As the supply passage hole 
21 and the discharge passage hole 22 which can carry out the feeding and discarding of the oxidizer gas to the 
above-mentioned headers 20a and 20b from the exterior are shown in drawing 2 (b), while preparing, to fuel 
electrode side separator 4b It prepares, as the supply passage hole 23 and the discharge passage hole 24 which 
can carry out the feeding and discarding of the fuel gas to the above-mentioned headers 20c and 20d from the 
exterior are shown in drawing 2 (b). 

[0017] moreover, to the separators 4a and 4b which pinch the one above-mentioned eel C While making it 
penetrate in the direction of a. laminating respectively and forming two or more passage holes 6 for oxidizer gas 
supply, and the passage hole 7 for discharge Make it penetrate in the direction of a laminating respectively, and 
two or more passage holes 8 for fuel gas supply and the passage hole 9 for discharge are formed. In above- 
mentioned oxygen pole side separator 4a, the passage holes 6 and 7 for feeding and discarding of oxidizer gas 
are open for free passage with headers 20a and 20b, and the passage holes 8 and 9 for feeding and discarding of 
fuel gas are opened for free passage with headers 20c and 20d in above-mentioned fuel electrode side separator 
4b. 

[0018] Furthermore, while making it penetrate in the direction of a laminating and forming the cooling water 
passage hole 25, the cooling water passage hole 26 for eel cooling is formed in the above-mentioned oxygen pole 
side separator 4a and fuel electrode side separator 4b. 

[0019] In addition, for the exhaust port of oxidizer gas, and 29, as for the exhaust port of fuel gas, and 31, the 
feed hopper of fuel gas and 30 are [ 27 / the feed hopper of oxidizer gas, and 28 / the feed hopper of cooling 
water and 32 ] the exhaust ports of cooling water, in addition the same sign is given to the same thing as 
drawin g 7 thru/or drawing 9 . 

[0020] The solid-state polyelectrolyte mold fuel cell of this invention is what carries out the laminating of the eel 
of a configuration of having mentioned above to a longitudinal direction multistage, and is made into a stack. 
Enable it to eliminate generation water positively for every eel by using the exhaust port 28 of the oxidizer gas 
for every above-mentioned eel, or By enabling it to perform control of the gas by agitation of an automobile, a 
vessel, etc., acceleration, the inclination, vibration, a eel electrical potential difference, etc., or water, or using the 
feed hopper 29 of the fuel gas to each eel for every eel and every eel group Control of fuel gas is able to adjust 
the amount of fuel gas or to be able to be made to perform as every eel, every eel group, and the whole stack. 
[0021] Drawing 1 is what shows the example it is made to make generation water eliminate positively for every 
cel. Discharge Rhine 34 which has a flow control valve 33 on the way is connected to the exhaust port 28 of 
oxidizer gas. Attach an ejector 35 at the tip and it is made to make generation water discharge positively from 
the oxygen pole 2 side by the suction effect which produces the air compressed with the compressor 36 by 
letting the above-mentioned ejector 35 pass. And [ whether after the air which made the above-mentioned 
ejector 35 drive removes moisture with the hygroscopic-moisture eliminator 37, it is made to make Cel C supply 
it directly as oxidizer gas, and ] Or it is made to make it emit to atmospheric air, and the above-mentioned flow 
control valve 33 is calculated with a controller 38 based on the detection value e of the electrical potential 
difference for every eel, and the detection value f of the water level for every eel, and it is made to be further 
adjusted by the command from a controller 38. 

[0022] Therefore, when it is going to eliminate now the water generated by the oxygen pole 2 side About the eel 
in which monitoring of a eel electrical potential difference and the water level for every eel was carried out, and 
the electrical potential difference fell extremely When it is the cause that make it decide the cause with a 
controller 38, and exclusion of generation water is not performed good, and when water level has become more 
than fixed level The flow control valve 33 made to connect to the exhaust port 28 of the oxidizing agent gas of 
the eel is opened, and an ejector 35 is made to drive and it is made to make generation water discharge by 
supplying a compressed air to an ejector 35 and passing it. Since the generation water in a eel is discharged 
good by this, the situation where the flow of gas is checked with generation water is avoided, and it becomes 
possible to raise the fuel utilization rate in a eel, and an oxidizer utilization factor. 



[Q023] Next, when performing optimum control of all the eels that constitute one stack, Agitation a, acceleration 
b, Inclination c. Vibration d, the electrical-potential-difference detection value e for every eel, etc. are inputted 
into a controller 38 as a control signal, and the discharge of gas or water is controlled by the command from a 
controller 38 using feedforward control or the various optimum control technique. In this case, although optimum 
control is difficult in controlling as the whole stack, optimal control as the whole stack can be performed like (b) 
of drawing 3 by performing control of gas or water for every eel, or being like (b) and being made to perform the 
eel of shoes as a group. 

[0024] Drawin g 4 is what shows the example which enabled it to adjust the amount of the hydrogen as fuel gas 
for every cel. The hydrogen bomb 40 or the reforming machine 41 is connected to the feed hopper 29 of the fuel 
gas of each eel through Rhine 39 at a fuel electrode 3 side. Input the detection value e of the electrical potential 
difference for every eel into a controller 38, and monitoring of the electrical potential difference for every eel is 
carried out. The gas which opened the flow control valve 43 about the eel to which the electrical potential 
difference fell, and removed CO by the CO stripper 42 out of the reformed gas from the hydrogen gas or the 
reforming machine 41 from a fuel 40, i.e., a hydrogen bomb, is supplied alternatively, and it is made to raise fuel 
concentration. 

[0025] When load-effect width of face, such as an object for power, and fluctuation velocity are large, in a eel far 
from the eel near the end plate 10 shown in drawin g 7 , a big difference may arise in a fuel temperature. If a 
high-concentration fuel is alternatively supplied to the eel to which fuel concentration has fallen and the 
electrical potential difference is falling by drawin g 4 , it will become possible to raise load responsibility. Under 
the present circumstances, although it is also possible to keep the hygroscopic moisture in a eel the optimal by 
combining the moisture discharge method shown in drawing 1 and poisoning of the platinum catalyst supported 
by the solid-state polyelectrolyte film 1 is carried out to CO Instead of the reformed gas from the hydrogen gas 
or the reforming machine 41 from the hydrogen bomb 40 supplied from the feed hopper 29 of fuel gas, it is 02. It 
will be C02 if it is made to make gas supply. It becomes possible to recover quickly the eel which could be 
carried out and carried out poisoning to CO. In drawin g 4 , if a humidifier 44 is formed in the middle of Rhine 39 
connected to the fuel gas feed hopper 29, it becomes possible to humidify and supply hydrogen gas or reformed 
gas, and the hygroscopic moisture in a eel can be adjusted. 

[0026] The amount of supply of the fuel gas supplied to the fuel electrode side of each eel from the exterior like 
drawing 4 is controllable by signals, such as Agitation a, acceleration b, Inclination c, Vibration d, and the 
electrical-potential-difference detection value e of a eel, the optimal as a control signal, that drawing 5 indicates 
that example to be — it is — this case — like (**) — like every eel and (**) — every eel group — or (Ha) — 
like — it can be made to control as the whole stack 

[0027] Next, drawin g 6 shows other examples of this invention, and replaces the oxygen pole 2 and a fuel 
electrode 3 with said example of a configuration of having formed the irregularity for direct gas-passageway 
formation in this as metal. Since the activity which prepares the irregularity which considers as the perforated 
plate of one sheet which consists of carbon etc., and forms a direct gas passageway in this becomes serious, it 
is what prepares irregularity in the front face of Separators 4a and 4b, and formed gas passagewaies 5a and 5b, 
and other configurations are the same as that of the case of said example. 

[0028] It can carry out like drawing 1 , drawing 3 , or drawing 5 R> 5, and can control also by the case of this 
example. 

[0029] In addition, although the case where it humidified before supplying a eel was explained as an example 
after not limiting this invention only to the above-mentioned example and supplying [ for example, ] gas from the 
exterior Although the case where that you may make it supply the gas humidified with the external humidifier to 
a eel, oxidizer gas, and fuel gas were passed so that it may become cross flow was shown Although the case 
where for a gas passageway and the passage hole for gas feeding and discarding to be prepared and an 
electrolyte membrane 1 were made into the same magnitude as gas diffusion electrodes 2 and 3 was shown so 
that the flow direction of gas might serve as counterflow and a parallel current flow Although the thing which 
made it correspond to an electrode and made the crevice form in the front-face side of each [ these ] 
separators 4a and 4b was shown using oxygen pole side separator 4a and fuel electrode side separator 4b as 
that an electrolyte membrane 1 is good also as the same magnitude as Separators 4a and 4b, and a separator 
The part which arranges the oxygen pole 2 and a fuel electrode 3 may be made to form in the double-sided 
center section of the separator of one sheet, or you may make it make a gas passageway form. Of course, 
modification can be variously added within limits which do not deviate from the summary of considering as the 
configuration which formed the feed hopper 31 for carrying out the feeding and discarding of the eel cooling 
water, the exhaust port 32, and the cooling water passage hole 26 in the fuel electrode side separator, and other 
this inventions. 
[0030] 

[Effect of the Invention] As stated above, according to the solid-state polyelectrolyte mold fuel cell of this 
invention, an electrolyte membrane is inserted with the ring main diffusion electrode of an oxygen pole and a fuel 
electrode. In the configuration which carries out the laminating of the eel which was made to carry out the 



feeding and discarding of the fuel gas to a fuel electrode side through a separator, and has been made to make it 
into the stack while being made to carry out the feeding and discarding of the oxidizer gas to an oxygen pole side 
While preparing the passage hole for feeding and discarding of the above-mentioned oxidizer gas in the above- 
mentioned oxygen pole and also being able to be made to carry out to an oxygen pole side the feeding and 
discarding of the oxidizer gas from the exterior for every eel Since it has considered as the cooling section 
which the feeding and discarding of the fuel gas could be similarly been made to carry out to a fuel electrode 
from the exterior, prepared the cooling water passage for making a eel carry out the feeding and discarding of 
the cooling water from the exterior further, and prepared this cooling water passage in the stack, and the 
configuration it was made open for free passage [ configuration ], the outstanding effectiveness like a degree can 
be done so. 

(i) Since discharge Rhine is connected to the outlet of oxidizer gas established in the oxygen pole side and it is 
made to make generation water discharge positively, the situation where concentration overvoltage becomes 
large without discharging generation water good, a eel electrical potential difference falls, or the flow of gas is 
checked with generation water and the output distribution in a stack becomes an ununiformity can be prevented. 

(ii) Load responsibility can be raised by making a high-concentration fuel supply alternatively in the eel in which 
the electrical potential difference fell since fuel gas was supplied from the feed hopper of the exterior to fuel gas 
to the eel to which fuel concentration fell although load responsibility worsened when the property of each [ in a 
stack ] eel changed a lot according to the fuel utilization rate and the ununiformity was in fuel concentration for 
every eel, and the electrical potential difference fell. 

(iii) Since the feed hopper and exhaust port of cooling water are prepared for every eel or eel group in the 
separator By being able to perform temperature control for every eel or eel group, and passing inert gas with a 
pressure high a little from a fuel and oxidizer gas to cooling water passage It is also detectable by the ability 
protecting that fuel gas and oxidizing agent gas are revealed to the exterior not only from cooling of a eel but 
from a eel that fuel gas and oxidizing agent gas were revealed from the eel by always checking the component of 
this inert gas further. 

(iv) Since it is made to control the gas for every eel and every eel group as the whole stack as the number of 
stages of a eel is increased and high power is obtained, it is effective because of a property improvement. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the cutting side elevation of one eel in which showing one example of this invention and showing 
the example which discharged generation water. 

[ Drawin g 2] The cross section of drawin g 1 is shown, (b) is A view Fig. and (b) is B view Fig. 

[Drawing 3] It is a cutting side elevation in the case of the example which carries out the laminating of the eel of 
drawing 1 to multistage, and controls the gas by the side of an oxygen pole and the amount of generation water 
being shown, and controlling by a cutting side elevation in case (b) controls for every eel, and (b) making some 
eels a group. 

[Drawing 4] It is the cutting side elevation showing the example which supplies a high-concentration fuel to the 
fuel electrode side of the eel of drawing 1 from the outside. 

[ Drawin g 5] The cutting side elevation in the case of control of the amount of the fuel by the side of a fuel 
electrode being shown, and controlling by carrying out the laminating of the eel to multistage, and a cutting side 
elevation in case (**) controls for every eel, and (**) making some eels a group, and (Ha) are the cutting side 
elevations in the case of controlling as the whole stack. 

[ Drawing 6] It is the cutting side elevation of one eel showing other examples of this invention. 
[Drawin g 7] It is the outline cutting side elevation showing an example of the conventional solid-state 
polyelectrolyte mold fuel cell. 

[Drawing 8] Drawing in which the transverse plane of the eel in drawin g 7 is shown, and (b) shows a separator an 
oxygen pole side, and (b) are drawings showing a separator a fuel electrode side. 

[ Drawing 9] Drawing in which the example of the flow of each gas in the conventional example of drawin g 7 and 
cooling water is shown, and (**) shows the flow of fuel gas, drawing in which (**) shows the flow of oxidizer gas, 
and (Ha) are drawings showing the flow of cooling water. 
[Description of Notations] 

1 Electrolyte Membrane 

2 Oxygen Pole 

3 Fuel Electrode 

4a Oxygen pole side separator 
4b Fuel electrode side separator 
5a, 5b Gas passageway 
1 5 Cooling Section 

21 Oxidizer Gas Supply Passage Hole 

22 Oxidizer Gas Discharge Passage Hole 

23 Fuel Gas Supply Passage Hole 

24 Fuel Gas Discharge Passage Hole 

25 26 Cooling water passage hole 

27 Feed Hopper of Oxidizer Gas 

28 Exhaust Port of Oxidizer Gas 

29 Feed Hopper of Fuel Gas 

30 Exhaust Port of Fuel Gas 

31 Feed Hopper of Cooling Water 

32 Exhaust Port of Cooling Water 

33 Flow Control Valve 

34 Rhine (Discharge Rhine) 

35 Ejector 

38 Controller 

39 Rhine 

40 Hydrogen Bomb 

41 Reforming Machine 



43 Flow Control Valve 
C Cel 
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